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Abstract 
Humans not only structure the landscape through their activities, but their perceptions of nature are affected by the spatial and 
temporal arrangements (structure) in the landscape. Our understanding of these interactions, however, is limited. We explored 
the relationship between landscape structure and peoples’ perceptions of nature in the Chicago, IL, USA, suburbs of Riverside 
and Berwyn because they offer contrasting paradigms of an urban landscape. Designed in the 1800s by Frederick Law Olmsted, 
Riverside has several unique design elements (curvilinear streets, ample setbacks, parkways of variable width with mowed grass 
and naturalistic groupings of trees) that define the structure and composition of this landscape. The urban forest was the keystone of 
Olmsted’s desire to create a harmonious community characterized by “refined sylvan beauty”. In contrast, the adjacent community 
of Berwyn has right-angled streets with small lots and narrow setbacks for houses. Differences in landscape structure between the 
two communities produced differences in the diversity, size, and composition of woody vegetation. As measured by patch-size 
distribution, Riverside had greater diversity in landscape structure than Berwyn, and in turn, Riverside had greater diversity 
in the composition and size of the woody vegetation compared to Berwyn. Riverside tended toward a “natural” appearance 
with vegetation, while yards in Berwyn tended to be trimmed and edged. Significant differences between the mean ratings of 
Riverside and Berwyn respondents were found for six of seven community attribute categories. Riverside participants reported 
receiving greater benefit from the visual and nature-related features of the urban forest than did Berwyn respondents. Berwyn 
residents ranked social atmosphere for the community and locomotion (wayfinding) highest among the seven community attribute 
categories. Despite differences between the two communities, residents valued the green residential environment provided by 
vegetation. However, the more diverse urban landscape as measured by built structures, woody vegetation, and lot size and shape 
proved to be more satisfying to the residents of these two communities. The design concepts developed and implemented by 
Olmsted more than century ago in Riverside are still relevant to city planners striving to develop living environments that are 
satisfying to urban and suburban residents. 
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1. Introduction 
A significant portion of our global landscape is 
highly designed and managed. Humans dominate these 
landscapes and the patterns that exist largely reflect 
their manipulation and intervention (Meyer and Turner, 
1994; Andersen et al., 1996). The concept of “nature” 
depends on the degree to which the intrinsic proper­
ties of a landscape result from human activities (Eaton, 
1997). Nature as perceived in the context of an urban 
or suburban landscape will likely be different than that 
derived in a relatively pristine, unmanaged landscape. 
In reality, many environments that people consider 
“natural” exist in highly managed landscapes (Forman, 
1995). 
A fundamental set of constructs in landscape design 
and environmental psychology deal with how humans 
perceive nature, how they affect nature, and in turn, 
how they are affected by nature (McHarg, 1969; Nas­
sauer, 1995, 1997; Kaplan and Kaplan, 1998). Nearly 
three-quarters of the American population now lives in 
metropolitan areas (Martin and Warner, 1997). Cities, 
with their highly structured landscapes and defining 
spatial characteristics, are logical places to explore the 
relationship between people and nature (Holling and 
Orians, 1971; Martin and Warner, 1997) and the ways in 
which people experience their environment (Bonaiuto 
et al., 1999). Trees and other woody vegetation are 
important contributors to defining the urban environ­

















trees in Riverside’s design makes the suburb a useful 
setting for studying the effect of an urban forest ecosys­
tem on a community and its residents. In contrast, the 
adjacent community of Berwyn has a more traditional 
design for an urban community in Middle America with 
right-angled streets, small lots, and narrow setbacks for 
houses (Fig. 1). Designed with utility and functionality 
in mind, Berwyn is dominated by roads and houses. 
Specifically, the following questions were 
addressed: Is landscape pattern as measured by 
its patch structure related to the composition and 
structure of the woody vegetation (especially trees) on 
the landscape? Do residents perceive and respond to 
differences in the composition and structure of urban 
landscapes? Finally, through comparison with Berwyn, 
is a mature urban forest ecosystem, as is found in 
Riverside, more or less preferred psychologically and 
functionally? 
Differences in the organization of the landscape, we 
hypothesized, will result in differences in the composi­
tion and structure of the urban forest between the two 
communities. For our purposes, the urban forest was 
considered to be the assemblage of woody vegetation 
found within the urban landscape matrix. Further, if 
differences do occur in the composition and structure 
of the urban forest, do they produce differences in how 
the residents perceive and respond to their immediate 
environment? Our objective was to assess empirically 
the appreciation and effect of the urban environments 














ell being in an urban environment (Schroeder, 1991; 
enwood and Pidgeon, 2001). 
We selected two adjacent communities, Riverside 
nd Berwyn in Illinois, to explore the relationship 
etween people, their environment, and the concept of 
atural capital in an urban setting. Although natural 
apital is generally regarded as the benefits provided 
hrough ecosystem services, we intend to view natu­
al capital from the perspective of the residents in the 
wo study communities and their perceptions regarding 
quality of life” within the communities in which they 
eside. 
Riverside and Berwyn, both suburbs of Chicago, 
ffer contrasting paradigms of an urban landscape. 
n Riverside (Fig. 1), curved streets, large lots, and 
mple setbacks create a “harmonious community char­
cterized by refined sylvan beauty” (Frederick Law 
lmsted, 1869 Riverside plan). The abundant use of idual and household levels. 
. Study areas 
.1. Riverside 
Riverside is a 650 ha planned community of almost 
700 residents along the Des Plaines River west of 
hicago. It is nationally and internationally recognized 
s one of the first planned suburban communities in the 
nited States, designed during the period 1868–1870 
y Frederick Law Olmsted, the founder of American 
andscape architecture, and has associate, Calvert Vaux 
Eaton, 1963–1964; Blodgett, 1976). They evoked four 
entral principles in designing Riverside. These were 
he provision for and perception of open spaces, the 
reservation and enhancement of natural features, the 
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Fig. 1. The structure of the urban landscape is determined largely by the patterns created by the individual lots and the road network. The 
irregular lots and curvilinear streets in Riverside (top) differed markedly from the rectangular grid in Berwyn (bottom). 
promotion of improved human health, convenience, 
and safety, and the choreography of views (Table 1). 
These principles were achieved through design ele­
ments including a curvilinear system of depressed 
streets, large residential lots with wide front setbacks, 
small and large public spaces with a naturalistic char­
acter, layered plantings in public spaces that block or 
recreate sightlines, and a core of parks and commons 
that organized the entire design (Table 1). The planners 
promoted the use of trees to “soften” the landscape, and 
trees remain an important part of Riverside today. The 
original trees are gone, but with their ongoing replace­
ment by the village forester and by property owners, 
an extensive urban forest remains relatively intact. 
According to Olmsted, the properly planned suburb 
should demonstrate an “aspect of secluded peaceful­
ness and tranquility” far more pervasive than could 
be found in an unplanned urban community (Sutton, 
1971). Olmsted’s suburban aesthetic had its roots in 
the design philosophies of late 18th century English 
landscape gardeners and writers, including Lancelot 
Brown, Humphry Repton, Uvedale Price, and William 
Gilpin, and in Andrew Jackson Downing’s Ameri­
can interpretation of their philosophies (Beveridge and 
Rocheleau, 1995). The works of Brown and Repton 
inspired Olmsted’s pastoral style, marked by expanses 
of turf interrupted by scattered groves of trees. Olm­
sted’s application of this aesthetic to the suburb was 
motivated by his belief in the reparative effects of nature 
on mental and physical health. He believed scenery 
stimulated the imagination, causing the relaxation of 
mental and physical faculties made tense from the 
stresses of urban life. This effect came not from an 
analysis of the details of the landscape but from an 
unconscious appreciation of the whole. 
Today, much of Olmsted’s original design for the 
land east of the Des Plaines River remains intact, due 
to the foresight of Olmsted’s plan and the continu­
ing, active support of community leaders and village 
residents. The curvilinear road system has been unal­
tered in overall form, although the road surface has 
been raised in all but the first division of the suburb, 
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Table 1 
Olmsted’s design principles applied to Riverside, IL, USA 
Design principle Elements 
Provisions for and perception of open space Organization and placement of triangle parks 
30 ft.minimum setback 
Sunken roads 
Visual and physical access to public open spaces 
100 ft. minimum lot frontage 
Roads designed with curving alignment 
Absence of sharp corners and perpendicular intersections 
Preservation and enhancement of natural features Choice of plant materials 
Preference for native plants 
Non-native plants used with discretion 
Avoidance of showy and formal floral displays 
River used as an organizing element 
Naturalistic plant arrangement, not formal or geometric groupings 
Reserve the “best” of the site for public use 
Fostering of improved health, convenience, safety Transportation to urban centers via parkway and railroad 
Separation of uses 
Walking paths from driving 
Active from passive recreation spaces 
Living from working environments 
Generous lot sizes 
600 ft. to public open space from any residence 
Public utilities and infrastructure (water and gas lighting) 
Walks and roads designed and constructed for positive drainage 
Choreography of views Irregular masses of vegetation 
Roads and walks designed with curving alignment 
Absence of sharp corners and perpendicular intersections 
Use of plantings to frame, block, or terminate views 
Variation in vegetative texture and color 
Alternating light and shade patterns 
Use of plantings to create rooms and secret spaces within larger landscape 
Visual access to and across public open spaces 
and the original granite gutters have been replaced 
with concrete curbs. The village continues to enforce 
ordinances requiring a generous front setback for res­
idential development, although some of the original 
lots have been divided into two lots. Public furnishings 
such as benches and gas streetlights have been restored 
in residential areas and in the central business district. 
In addition to its rich design heritage, Riverside has 
considerable social capital. Its population is affluent 
and well educated. In 2000, 94% of village residents 
over the age of 25 had at least a high school education, 
and 51% had at least a bachelor’s degree. Over 67% 
of residents over the age of 16 were employed, 51% of 
those in a management or professional occupation. The 
median household income was US$ 64,931 (source: 
United State census data). 
Despite its many resources, Riverside today faces 
a number of challenges, complicated by its status 
as a National Historic Landmark and as an icon of 
landscape design. The village’s tax base, never broad 
because of the lack of extensive commercial devel­
opment, continues to erode as businesses leave the 
central business district. Riverside residents apparently 
prefer to shop in the strip developments and shop­
ping malls of neighboring suburbs. Between 1990 and 
2000, the village’s population increased by 1.4%, from 
8774 to 8895. Riverside’s population lacks racial and 
ethnic diversity. Minority groups constituted slightly 
more than 1% of Riverside’s population in 2000. The 
village has been unable to attract a more diverse pop­
ulation, including young families, because of the lack 
of affordable homing. In 2000, the median home value 
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was US$ 264,200 and the median monthly rent was 
US$ 647. 
2.2. Berwyn 
Directly to the east of Riverside lies Berwyn, a 
working class community with small, conventional 
residential lots laid out on the orthogonal grid of 
streets characteristic of many Midwestern communi­
ties. Berwyn has its origins in the late 1800s, and in the 
first two decades of the 20th century, Berwyn developed 
in much the same way as other Chicago suburbs. Today, 
Berwyn is a thriving city of more than 50,000 residents 
representing a diverse mix of ethnic groups and com­
prised mainly of middle class families. Chicago-style 
bungalows and small apartment buildings constitute 
most of Berwyn’s housing stock. 
According to the 2000 U.S. Census, 29% of Berwyn 
residents over the age of 25 had at least a high school 
degree, and 11% had at least a bachelor’s degree. 
Roughly 64% of residents over the age of 16 are 
employed, with 26% of those employed working in 
management or professionally related occupations. 
The median household income in 2000 was US$ 43,833 
(source: United States census data). 
In 2000, 15% of residents were over the age of 
62. Between 1990 and 2000, the city’s population 
increased by almost 19%, from 45,426 to 54,016. 
Berwyn’s population is more diverse than Riverside’s, 














address lists obtained from a commercial vendor, and 
one resident per household was surveyed by mail. A 
total of 321 surveys were returned from Riverside and 
150 from Berwyn for a total of 471 useable surveys 
received for the study. 
Survey instruments included a photosurvey assess­
ing respondents’ perception of and preference for land 
design elements (results of the photosurvey are not pre­
sented in this paper) and a written questionnaire assess­
ing their frequency of interaction with various natural 
and built environments, perception of and preference 
for specific community attributes linked to Olmsted’s 
design principles at Riverside, and attitudes toward the 
benefits and annoyances of the urban forest. 
The written survey included four questions. The first 
question asked respondents to rate their overall opinion 
of their neighborhood. The second question attempted 
to measure the frequency of respondents’ interaction 
with the surrounding natural and built environment. 
Four sub-items further asked respondents to report 
how often they: visited or walked near local rivers, 
streams, or lakes; visited or walked in local woodlands 
or other natural areas; strolled through their immedi­
ate neighborhood; strolled through their community’s 
downtown or other business districts. The third item in 
the written questionnaire asked respondents to rate how 
much 60 separate features of their town, neighborhood, 
or residential lot contributed to their preference for their 
town. Each feature was keyed to one of the four central 


















opulation in 2000. Berwyn has been able to attract 
 more diverse population, including young families, 
ecause of its affordable housing. Unlike Riverside, 
erwyn has several self-developed commercial dis­
ricts. In 2000, the median home value was US$ 
33,900 and the median monthly rent was US$ 593. 
Riverside and Berwyn offer two adjacent commu­
ities with similar topography and original ecological 
andscapes, yet different demographic characteristics, 
nd markedly different ecological and aesthetic char­
cters. 
. Methods 
.1. Survey methodology 
In August 2001, random samples of Riverside and 
erwyn households were selected from household ide (Table 1). The element “Public open space kept 
atural,” for example, references the second design 
rinciple, “preserve and enhancement of natural fea­
ures”. A follow-up, open-ended question (Question 
) asked respondents to report any other features con­
ributing to their preference for their town. 
Another set of items sampled the attitude of res­
dents toward the urban forest in their community. 
espondents were asked to indicate the degree of ben­
fit or annoyance they received from the trees growing 
n their yard or immediate neighborhood. These ques­
ions included fixed-response items asking the respon­
ent to rate specific features of the urban forest and 
pen-ended items requesting reports of other benefi­
ial or annoying features of urban trees. Additional 
pen-ended questions asked respondents to describe 
eatures contributing to respondents’ liking their com­
unity; positive features of urban forests, and annoying 
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features of urban forests. A final open-ended question 
asked respondents for any additional comments they 
might have on any subject related to the survey. 
Finally, the questionnaire collected background data 
for respondents and their households, including age, 
gender, number of household residents, and household 
income. Background data were collected for use as 
independent variables in the analysis of other survey 
data, including preference data and attitudinal data. 
Background data were also collected from the 2000 
U.S. Census for Berwyn and Riverside, to identify 
potential bias due to unit non-responses. 
3.2. Tree survey 
As part of the surveys conducted in Riverside and 
Berwyn, we asked permission to inventory the trees on 
the respondents’ property. For those residents granting 
permission, we recorded the tree species, stem diame­
ter at 1.37 m (DBH), and general condition (i.e., vigor) 
for each tree within the private lot. Woody species 
with a measurable stem diameter at 1.37 m in height 
were included in the survey. Condition classes ranged 
from good condition (≤5% of the crown showing 
dieback or leaf discoloration), fair condition (>5 ≤ 50% 
canopy dieback or leaf discoloration), poor condition 
(>50 ≤ 99% canopy dieback or leaf discoloration), and 
dead but standing. Lots were surveyed during the sum­
mers of 2001 and 2002. In addition, we compared 
















ground variables including community of residence 
were investigated using analysis of variance. 
Open-ended responses (and identifying informa­
tion including town and case identification number) 
were extracted from returned surveys, reviewed, and 
placed in one or more of the following subject cate­
gories: architecture, central business district, commu­
nity attributes, Fredrick Law Olmsted, nature, open 
space, personal property, streets, vegetation, wildlife, 
or miscellaneous. Opened-responses were coded based 
on these categories, and both the total number of 
respondents reporting a particular category and the total 
number of times a coding category was reported were 
calculated. The second number could exceed the first 
number, since a single respondent could report multiple 
categories of responses. Within each major category, 
prevalent subcategories (comments constituting five or 
more percent of the total number of comments) were 
identified and used to develop an extended definition 
for the major category. 
4. Results 
4.1. Community comparison: landscape structure 
The 86 residential lots surveyed in Riverside varied 
in shape and size, ranged from 575 to 1698 m2 and 
averaged 990.9 m2 in area. In comparison, all 71 survey 
















ublished in Nowak (1994) for the greater Chicago 
etropolitan area. A total of 86 lots were surveyed in 
iverside, while 71 lots were survey in Berwyn. Lot 
reas were determined from aerial photography. 
.3. Analyses 
Respondent data were analyzed in two separate 
teps. First, for the combined Riverside–Berwyn sam­
le, community attribute ratings, and tree benefit and 
nnoyance items were subjected to factor analysis. 
table categories of items were identified and sub­
equently tested for their degree of coherence using 
ronbach (1951) computed α as a measure of inter­
al consistency. Alpha is an estimate of the correlation 
xpected between two tests drawn at random from a 
ool of items like the items in the test. In the second 
tep, relationships between these categories and back­anged from 284 to 755 m2 and averaged 424.2 m2 in 
rea. The differences in landscape structure between 
he two communities are best viewed in Fig. 1. 
.2. Community comparison: urban forest 
The abundance, structure, and composition of the 
rban forest differed between the two adjacent com­
unities. Trees were far more abundant in Riverside 
ards compared to Berwyn (Table 2). In Riverside, the 
ost common woody species is buckthorn (Rhamnus 
athartica), a native of Europe, western and north­
rn Asia, but is widely naturalized throughout eastern 
orth America. Native species such as American elm 
Ulmus americana), green ash (Fraxinus pennsylvan­
ca), and red mulberry (Morus rubra) are also common 
o Riverside. A variety of fruit, ornamental, and intro­
uced trees, common apple (Malus pumila), wild crab 
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Table 2 diverse than in Berwyn. For Berwyn, a total of 38 
The 10 most frequently measured yard trees in Berwyn and Riverside woody species were recorded in 71 lots, with a mean 
and all trees in suburban areas of Cook County 
Species Tree population 
of 1.39 ± 1.44 (S.D.) species per lot. In comparison, a 
total of 84 species were recorded in 86 lots in Riverside 
Sampled (number) Total (%) 
Riverside yard trees 
and the mean number of species per lot for Riverside 
is 8.75 ± 5.60. A weak (R2 = 0.46) but statistically sig-
Buckthorn 503 16.8 nificant correlation (p < 0.05) exists between lot size 
Red mulberry 236 7.9 and number of woody species. Larger lots or patches 
Green ash 198 6.6 in the urban landscape tend to have a greater number of 
American elm 185 6.2 
Downy serviceberry 164 5.5 
species than smaller patches, although there was much 
Wild crab apple 138 4.6 variation in the relationship. 
Northern hackberry 103 3.4 The structure of the urban forest as measured by tree 
Silver maple 88 2.9 size differed between the two communities. In com-
Redbud 87 2.9 paring the distributions of stem diameters, a negative 
Eastern redcedar 70 2.3 exponential distribution exists for Riverside compared 
Berwyn yard trees to a more normal distribution for Berwyn (Fig. 2). The 
Common apple 30 11.1 
29 10.7 
urban forest in Riverside has a higher proportion of 
Wild crab apple 
Southern magnolia 27 10.0 stems in smaller diameter classes (buckthorn accounts 
Red mulberry 16 5.9 for many of these small stems) compared to Berwyn, 
Colorado blue spruce 16 5.9 while Berwyn has a greater proportion of stems in the 
American elm 13 4.8 mid-size classes (Fig. 2). The proportional representa-
Eastern redcedar 10 3.7 
10 3.7 
tion in the largest DBH classes was similar for the two 
Silver maple 
Redbud 9 3.3 communities. 
White spruce 9 3.3 There were also differences in condition classes for 
Suburban Cook County 
trees between Riverside and Berwyn (Fig. 3). Eighty-
Buckthorn 4601600 14.5 six percent of the trees in Berwyn were in good con-
Green ash 3181900 10.0 dition compared to 53% in Riverside. Fewer trees in 
Sweet cherry 2619300 8.2 Berwyn were in the fair and poor condition compared 
American elm 2126400 6.7 to Riverside (Fig. 3).
Boxelder 1757800 5.5 
Hawthorn 1715600 5.4 
The composition of the urban forest in Berwyn dif-
Alder 1337200 4.2 f
Silver maple 1220200 3.8 C
Red oak 1044100 3.3 f
Poplar 841400 2.6 C
Number sampled represents the number of stems measured in 86 
lots in Riverside and 71 lots in Berwyn. Figures for suburban Cook 




apple (Malus coronaria), southern magnolia (Magno­ 4
lia grandiflora), Colorado blue spruce (Picea pungens) 
are most abundant in Berwyn (Table 2). Mulberry is 
common in both communities. As with buckthorn, y
birds eat the abundant fruit of mulberry (bright-red dru­ r
pes that turn black) and disseminate the seeds widely p
throughout the urban landscape (Barnes and Wagner, a
2004). I
Given the differences in abundance, it is not sur­ r
prising that the urban forest in Riverside is far more sers from that in Riverside and the broader suburban 
ook County (Table 2). The composition of the urban 
orest in Riverside is similar to that for suburban Cook 
ounty. American elm is still abundant in this urban 
orest. Green ash has been widely planted both as a 
ard and street tree following the loss of elm to Dutch 
lm disease in the Chicago metropolitan area. 
.3. Community attributes 
Factor analysis of the 60 community attributes 
ielded seven internally consistent categories: green 
esidential atmosphere, neighborhood built structure, 
ersonal trees, social atmosphere, locomotion, recre­
tion, and business/commercial environment (Table 3). 
n the combined analysis from both communities, 
espondents indicated that a green residential atmo­
phere was the most important community quality 
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Fig. 2. The distribution of tree diameters in Berwyn and Riverside. 
Fig. 3. The condition classes for trees in Berwyn and Riverside. 
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Table 3 
Community attribute categories 
Category name and included measures Mean S.D. Alpha (α) 
Green residential atmosphere 3.96 0.76 0.92 
Nearby river or pond 
Nearness of home to public open space 
Large shade trees 
Having nature right outside my door 
Number of trees in neighborhood 
Landscaping of public space 
Layout of public open space 
Amount of open spaces 
Management of local natural areas 
Trees in public areas 
Public open space kept natural 
Landscaping using native plants 
Neighborhood built structure 3.80 0.79 0.92 
Landscaping of private yards 
Nearness of houses to one another 
Views from windows of your home 
Historic structures 
Design of major streets 
Distance from house to street 
Sense of visual openness 
Size of lot 
Architecture of homes 
Design of the town/community 
Layout of streets 
Shape of housing lots 
Placement of houses on lots 
Personal trees 3.66 1.22 0.85 
Number of trees in your front yard 
Number of trees in your back yard 
Social atmosphere 3.61 0.93 0.86 
Vibrant social community 
Having good friends nearby 
Friendliness of citizens 
Neighborliness of the people 
Locomotion 3.48 0.84 0.59 
Ease of finding ways around town 
Walkways being separated from roads 
Placement of sidewalks with respect to roads 
Recreation 3.40 0.97 0.83 
Amount of public recreation space 
Nearness of public recreation sites 
Recreation sites to enjoy with family 
Playgrounds 
Ball fields playgrounds 
Business/commercial environment 3.09 0.91 0.87 
City services 
Convenient shopping 
Nearby central business district 
Maintenance of downtown areas 
Vibrant downtowns 
Design of central business district 
Thriving commercial districts 
Means, standard deviations (S.D.), and alpha (α) values are based on the combined Riverside and Berwyn samples. 
Note: Means are based on a five-point rating scale with larger values denoting greater endorsement. 
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contributing to their appreciation for their town 
(mean = 3.96 from a scale of 1–5, where 5 represents 
the strongest endorsement). Attributes contributing to 
this quality include the close proximity of managed 
natural areas and other open space, the presence of 
mature shade trees, and landscape using native plants 
(Table 3). The built structures of their community also 
had a strong, positive effect on respondents liking their 
town (mean = 3.80). Basic characteristics defining this 
cluster include: street design, residential lot size and 
shape, width of the front yard setback, placement of 
houses on their lots, distance between houses, pres­
ence of historic structures, landscaping of private space, 
architecture of homes, degree of visual openness, and 
the view from the window (Table 3). 
Respondents rated the contribution of personal 
trees and of social atmosphere somewhat lower 
(means = 3.66 and 3.61, respectively), and the con­
tributions of locomotion and of recreation lower yet 
(means = 3.48 and 3.40, respectively). Personal trees, 
that is, the number of trees in the yard, did have a high 
variation associated with the mean (Table 3). Respon­
dents rated the seventh and final community quality, 
business/commercial environment, much lower than 
any other category of attributes (mean = 3.09) (Table 3). 



















The categories most closely linked to Olmsted’s design 
principles for Riverside (e.g., design of neighborhood, 
use of nearby nature, presence of nearby trees, Table 1) 
are all attributes more highly rated by the respondents 
from Riverside. The differences in endorsements for 
the community attributes were significantly different 
(p < 0.05) in all cases except recreation (Table 4). 
4.5. Community attributes and background 
variables 
4.5.1. Length of residency 
Respondents who reported living in their current 
community for more than 20 years also reported sig­
nificantly higher ratings for the personal trees category 
than did people who had lived in their community 7 or 
fewer years (F = 3.149; d.f. = 2493; p ≤ 0.05). 
4.5.2. Gender 
For the combined Riverside–Berwyn sample, 
females reported significantly higher ratings for all 
community attribute categories except the personal 
trees category. Neighborhood built structure and recre­
ation categories differed significantly by gender at 
the 0.05 level; green residential atmosphere, busi­
ness/commercial environment, social atmosphere, and 
locomotion atmosphere categories differed signifi­
cantly at p ≤ 0.01. When the Riverside and Berwyn 















Riverside respondents reported significantly higher 
ndorsement for all categories except for the downtown 
usiness/commercial environment and the locomotion 
r ease of wayfinding through the community (Table 4). 
able 4 
ommunity attribute categories: comparisons 
ategory name Riverside Berwyn 
mean mean 
eighborhood built structure 4.11 3.13 
reen residential atmosphere 4.24 3.36 
usiness/commercial environment 3.00 3.31 
ecreation 3.41* 3.36* 
ocial atmosphere 3.67 3.48 
ocomotion 3.40 3.65 
ersonal trees 3.91 3.12 
ll comparisons of community means are significant at p < 0.05

xcept those marked with an asterisk (*).
 
ote: Means are based on a five-point rating scale with larger values

enoting greater endorsement.
 ender-based differences were noted for Berwyn 
espondents. However, female Riverside respondents 
eported significantly higher ratings for green residen­
ial atmosphere and business/commercial environment 
p ≤ 0.01) and for locomotion atmosphere (p ≤ 0.05). 
.5.3. Age 
Respondents between the ages of 20 and 44 reported 
aluing the recreational attributes of their community 
ignificantly higher than did respondents aged 44–55 
F = 3.229; d.f. = 2504; p ≤ 0.05). 
.5.4. Resident children 
Community attributes in the recreation and social 
tmosphere categories made significantly greater con­
ributions to community appreciation among respon­
ents with resident children under 18 years of age 
han among respondents without resident children 
292 T. Crow et al. / Landscape and Urban Planning 75 (2006) 282–299 
(recreation: F = 21.646; d.f. = 1486; p ≤ 0.01; social 
atmosphere: F = 9.118; d.f. = l484; p ≤ 0.01). 
4.5.5. Education level 
Respondents with some college education or less 
rated attributes in the business/commercial environ­
ment category higher than did respondents with a grad­
uate level education (F = 7.077; d.f. = 2509; p ≤ 0.01). 
Similarly, respondents with some college education 
or less rated the locomotion category higher than did 
respondents with either a bachelor’s or graduate degree 
(F = 13.989; d.f. = 2509; p ≤ 0.01). Respondents with 
graduate degrees reported significantly higher ratings 
for attributes in the personal trees category than did 
respondents with some college or less (F = 7.929; 
d.f. = 2, 503; p ≤ 0.01). 
4.5.6. Future residency 
Respondents planning to stay in their com­
munity for as long as possible reported higher 
ratings for attributes in the categories of neigh­
borhood built structure (F = 63.471; d.f. = 1505; 
p ≤ 0.01), green residential atmosphere (F = 43.715; 
d.f. = 1505; p ≤ 0.01), business/commercial environ­
ment (F = 4.423; d.f. = 1505; p ≤ 0.05), social atmo­
sphere (F = l 3.780; d.f. = 1502; p ≤ 0.01), locomotion 
(F = 10.275; d.f. = 1505; p ≤ 0.01), and personal trees 

















Categories of benefits of the urban forest 
Category name and included Mean S.D. Alpha (α) 
measures 
Visual 4.55 0.6 0.74 
Pleasing to the eye 
Enhances look of yard and home 
Enhances look of neighborhood 
Provides shade 
Nature-related 4.30 0.9 0.76 
Marks season change 
Brings nature closer 
Filters pollutants from the air 
Utilitarian 4.07 1.1 0.79 
Reduces wind speed 
Reduces noise 
Increases privacy 
Cools home in summer 
Screens unwanted views 
Watchable wildlife 2.02 1.4 0.76 
Attracts birds 
Attracts wildlife 
Note: Means are based on a five-point rating scale with larger values 
denoting greater endorsement. 
yard and home (mean = 4.55). Sample members also 
greatly appreciated the feeling of connectedness to 
nature engendered by the urban forest and the utilitar­
ian benefits of the forest, and its modification of the 
respondent’s immediate living environment (nature­
related benefits category, mean = 4.30; utilitarian ben­
efits, mean = 4.07). Respondents rated the fourth and 
final category, watchable wildlife, much lower than any 
other category of benefits, although a large standard 
deviation was measured with the mean (Table 5). 
Factor analysis of the 20 items on the annoying fea­
tures of the nearby urban forest produced three coher­
ent and internally consistent categories of annoyances: 
upkeep problems, excessive shading, and messy fea­
tures (Table 6). Upkeep problems associated with trees 
(not including the inevitable upkeep required by fallen 
leaves, twigs, and branches) were the greatest source of 
annoyance (mean = 2.33). Respondents indicated that 
the messiness of urban trees and their excessive shad­
ing of yards and neighborhood streets were somewhat 
less of an annoyance (excessive shading, mean = 2.28; 
messy features, mean = 2.25). Large variations were 
associated with these means. Comparison of mean cat­
egory ratings for urban forest benefits and annoyances Income was also positively correlated with ratings 
or community attributes in the following categories: 
eighborhood built structure (F = 8.441; d.f. = 4339; 
 ≤ 0.001), green residential atmosphere (F = 4.121; 
.f. = 4339; p ≤ 0.01), business/commercial environ­
ent (F = 4.194; d.f. = 4339; p ≤ 0.001), locomotion 
F = 3.113; d.f. = 4339; p ≤ 0.05), and personal trees 
F = 2.814; d.f. = 4334; p ≤ 0.05). 
.6. Benefits and annoyances of the urban forest 
Factor analysis of the 20 items on benefits of the 
earby urban forest yielded four coherent and internally 
onsistent categories of benefits: visual, nature-related, 
tilitarian, and watchable wildlife (Table 5). Respon­
ents reported receiving the greatest benefit from visual 
eatures of the urban forest, including enhanced appear­
nce of their immediate neighborhood and their own 
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Table 6 
Categories of annoying features of the urban forest 
Category name and included Mean S.D. Alpha (α) 
measures 
Upkeep problems 2.83 1.5 0.82 
Blocks sun so lawn/plants 
would not grow 
Branches/suckers grow from 
tree roots 
Diseases on tree 
Fruits, nuts, or pods fall 
from tree 
Reduces safety by limiting 
visibility 
Roots clog sewers 
Sidewalk damaged by tree 
roots 
Trees block desired view 
Excessive shading 2.28 2.1 0.87 
Makes street dark 
Makes yard dark 
Messy features 2.25 1.1 0.75 
Attracts squirrels 
Fallen leaves in autumn 
Falling twigs and branches 
Spring flower parts fall from 
trees 
Note: Means are based on a five-point rating scale with larger values 
denoting greater endorsement. 
indicates that the perceived benefits of urban trees 
considerably outweigh the inconveniences they cause 
(Tables 5 and 6). Overall, respondents reported receiv­
ing a major benefit and only a minor to moderate degree 
of annoyance from the trees in their yard or immediate 
neighborhood. 
4.7. Community comparison: benefits and 
annoyances 
Significant differences between the mean ratings of 
Riverside and Berwyn respondents were found for two 
of the four categories of benefits (Table 7). Riverside 
participants reported receiving greater benefit from the 
visual and nature-related features of the urban forest 
than did Berwyn respondents. Interestingly, despite the 
greater preservation of natural features and closer prox­
imity of natural areas to residential areas in Riverside, 
no significant difference was found between Riverside 
and Berwyn respondents for the watchable wildlife cat­
egory. 
Table 7 
Benefits of the urban forest: community comparisons 
Category name Riverside mean Berwyn mean 
Visual 4.67 4.30 
Nature-related 4.38 4 13 
Utilitarian 4.10* 4.00* 
Watchable wildlife 1.99* 2.06* 
Note: Means we based on a five-point rating scale with larger values 
denoting greater endorsement. Comparisons of community means 
are significant at p < 0.05 except those marked with an asterisk (*). 
Despite the maturity, density, and abundance 
of Riverside’s urban forest, Riverside respondents 
reported receiving a significantly lower degree of 
annoyance from the trees in their yards or immediate 
neighborhood for all three categories of annoyances 
compared to Berwyn residents (Table 8). The great­
est absolute difference in category means was found 
for excessive shading. Riverside respondents reported 
only minor annoyance from excessive shading, while 
Berwyn residents reported moderate annoyance. This 
finding is somewhat ironic, since ecosystem inventory 
results suggest that Riverside’s residential lots are far 
more heavily shaded man those in Berwyn. 
4.8. Demographic variables 
4.8.1. Similarities 
Survey data suggest that Riverside and Berwyn 
respondents are similar in terms of gender composi­
tion, household size, number of household residents, 
and length of residency in the community. The gen­
der distributions were statistically identical for the two 
groups of respondents, with almost equal numbers of 
men and women from each town returning the sur­
vey (Riverside: 49% male, 51% female; Berwyn: 50% 
male, 50% female). Reported household size was sim­
ilar for Riverside and Berwyn respondents (Riverside: 
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ote: Means are baaed on a five-point rating scale with lager values 
enoting greater endorsement. All comparisons of community means 
re significant at p < 0.05. 
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tically significant greater percentages of households 
with resident children less than 18 years of age than 
Riverside (Pearson’s Chi square (χ2) = 15.173, d.f. = 4, 
p ≤ 0.01). 
4.8.2. Differences 
The Berwyn and Riverside respondent groups are 
very different in terms of age structure, level of edu­
cation, home ownership, plans to remain in the com­
munity, and the person responsible for yard work. 
The age distributions for the two groups are signifi­
cantly different (Pearson’s Chi square (χ2) = 17.979, 
d.f. = 9, p ≤ 0.05). The two groups of respondents also 
differ in terms of reported highest level of educa­
tional attainment (Pearson’s Chi square (χ2) = 36.817, 
d.f. = 5, p ≤ 0.01). As a group, Riverside respondents 
are more highly educated than Berwyn respondents. 
Patterns of home ownership also differ between the two 
groups (Pearson’s Chi square (χ2) = 12.484, d.f. = 3, 
p ≤ 0.01), although in both communities a large major­
ity of respondents own their own homes (94% in River­
side, 84% in Berwyn). Another significant difference 
between the two respondent groups is the length of time 
that respondents intend to stay in their communities 
(Pearson’s Chi square (χ2) = 50.00, d.f. = 3, p ≤ 0.01). 
Of the Riverside respondents, 75% indicated that they 
planned to remain in the village as long as possible. 
Only 45% of Berwyn respondents reported planning to 
stay in Berwyn for as long as possible, and 37% indi­














age of 55 also reported a significantly higher level of 
benefit in the watchable wildlife category, compared 
to respondents from age categories 20–44 and 45–54 
(F = 14.005; d.f. = 2503; p ≤ 0.01). 
4.9.3. Education level 
People with higher educational attainment reported 
significantly higher levels of benefit in the watchable 
wildlife category (F = 10.118; d.f. = 2506; p ≤ 0.01). 
4.9.4. Future residency 
Respondents planning to stay in their current com­
munities for as long as possible reported higher ben­
efit ratings for the visual (F = 24.201; d.f. = 1503; 
p ≤ 0.01), utilitarian (F = 4.483; d.f. = 1502; p ≤ 0.05), 
and nature-related (F = 18.726; d.f. = 1502; p ≤ 0.01) 
benefit categories. 
4.9.5. Income 
Household income was positively correlated with 
ratings in the utilitarian and watchable wildlife cate­
gories. 
5. Discussion 
5.1. Nature in the city 
We studied peoples’ perceptions and responses 



















.9. Benefit categories and background variables 
.9.1. Gender 
Statistically significant gender-based differences 
ere found for all benefit categories except the watch-
ble wildlife category, with female respondents from 
iverside and Berwyn reporting higher levels of ben­
fit than male respondents (p ≤ 0.01 for respondents 
rom both communities combined and for Riverside 
lone). 
.9.2. Age 
Respondents over the age of 55 reported a sig­
ificantly higher rating in the nature-related benefits 
ategory than did those between the ages of 20 and 44 
F = 5.066; d.f. = 2501; p ≤ 0.01). Respondents over the andscape features. Three specific questions were 
ddressed: Is landscape structure and composition 
elated? Do urban residents perceive and respond to 
ifferences in landscape characteristics? Do residents 
how preferences among differences in landscape char­
cteristics? These questions were investigated in two 
djacent but contrasting urban landscapes. 
The morphology of the urban landscape did affect 
he diversity of trees in the urban forest. Riverside, with 
ts greater diversity in sizes and shapes of patches (lots) 
ad greater diversity in woody vegetation as measured 
y size and species. The urban environment creates 
he physical space in which trees and other vegetation 
rows. Thus, the combination of urban morphology, 
ts effect on the urban environment, and human activi­
ies (i.e., yard management) determine the composition 
nd structure of the urban forest. The large lots in 
iverside provide the opportunity to grow large trees 
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and for “semi-natural” areas in which large shrubs and 
large and small trees can dominate. The smaller lots in 
Berwyn are clipped and cultivated using small shrubs 
(not measured in our survey), small- and medium-sized 
trees. In Berwyn, fences not vegetation were used to 
create privacy. 
Differences in responses between residents of the 
two communities were related to differences in com­
munity character. Significantly higher endorsements of 
the green residential atmosphere (i.e., nature in the 
urban area) and neighborhood built structures were 
measured in Riverside compared to Berwyn. Resi­
dents in Berwyn stressed the social relationships, the 
ease of navigation (locomotion, Table 4), and the 
business/commercial environment in their community. 
Many factors contribute to a sense of well being in an 
urban setting (Amerigo and Aragones, 1997). Among 
these factors, the aesthetic pleasantness, the presence 
of social relationships, and a sense of personal safety 
are paramount (Bonaiuto et al., 1999). 
A varied response to the urban forest, and more 
generally to nature, was noted between the two com­
munities. Some respondents in Riverside expressed in 
their open-ended comments an appreciation for the 
“wild look” of naturalistic landscapes. A more com­
mon response in Berwyn was a preference for “well­
landscaped green”. In some cases, access to open space 
with vegetation and trees was identified as an impor­
tant community feature or an important consideration 















efits of a natural environment, including tranquility and 
improved mental health. Nature was also considered by 
residents of both communities to offer an escape from 
the pressures of work and city life. Further, respondents 
in our study expressed an appreciation for easy access 
to the peacefulness that residential parks and natural 
areas can provide. 
“Nature is the ultimate goodness” – Riverside 
“Well landscaped green is pleasing no matter what” – 
Riverside 
“I intend to move in two years, but I hate to leave my 
trees and birds” – Berwyn 
“We realize how important nature is and recognize it 
needs to be more of a part of our lives” – Riverside 
“Nature should always be a part of any development” 
– Berwyn 
“I am in heaven whenever I am in the midst of trees, 
flowers, plants and grass. I love nature and need it in my 
life. We should fiercely protect and nurture all forests; 
no exceptions” – Berwyn 
Comparison of mean category ratings for urban 
forest benefits and annoyances indicates that the per­


















he need for more trees and more natural areas within 
heir community. 
I like the ‘wild look’, but not if the plants are invasive 
pecies” – Riverside 
I wish our town had more trees and natural areas” – 
erwyn 
Stark differences in the structure and composition 
f landscapes between Riverside and Berwyn did not 
lways produce stark differences in perceptions and 
esponses among the residents. Both Riverside and 
erwyn respondents perceived their general environ­
ent, including the woody vegetation and the resi­
ential landscape, as having a positive effect on their 
utlook and sense of well being. All respondents held 
ature in high regard, commenting on the general ben­he inconveniences they inflict. Overall, respondents 
eported receiving a major to very major degree of 
enefit and only a minor to moderate degree of 
nnoyance from the trees in their yards or immedi­
te neighborhood. Woody vegetation, and more gen­
rally nature, was viewed as a desirable commu­
ity feature influencing the respondents’ decision to 
ive as a resident in their community. Such results 
re not surprising given nature’s restorative powers 
s well as the well-documented preferences for nat­
ral settings (e.g., Kaplan and Kaplan, 1989;Har­
ig et al., 1991; Schroeder, 1991; Kaplan, 1995, 
001). 
Although there is an appreciation for trees and other 
egetation, respondents did voice concern with their 
aintenance requirements. Both Riverside and Berwyn 
esidents expressed concern about potential property 
amage from falling trees or large limbs, but despite 
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these dangers, they clearly valued their trees. Several 
Riverside respondents commented on the overgrown 
character of public parks and walkways and voiced 
concern about the safety of pedestrians walking along 
paths engulfed by shrubs. Trees and shrubs growing 
too close to intersections were also cited as potential 
safety hazards. 
Both positive and negative responses were received 
on the topic of urban wildlife. Some respondents 
viewed animals such as raccoons and squirrels as nui­
sances. Other respondents expressed an appreciation 
for urban wildlife, including birds, deer, raccoons, and 
squirrels. Both Berwyn and Riverside residents com­
mented on the presence of birds in their yards. Reports 
from Riverside residents described a fauna, including 
deer and fox, more diverse than that found in most 
urban residential areas. 
“Just having a yard with a lot of different birds and 
wildlife other than pigeons and rats” – Riverside 
“I love the birds that live in my yard” – Berwyn 
Although prominent, woody vegetation is only a 
part of the biotic environment in an urban setting. Well-
kept lawns and cultivated flower gardens are other fea­
tures important to the residents of Berwyn and River­
















“I moved here for the country feel and look, not lots of 
people” – Riverside 
“I am thankful everyday to have the privilege to live 
here” – Riverside 
“The village is very slow to responding to request for 
pruning of branches and removal of downed limbs due 
to storms and heavy winds” – Berwyn 
“Old town feel, not new suburban layout” – Berwyn 
Riverside residents had many positive comments 
on the aesthetics of their community. They remarked 
how the gas street lamps create a “quaint village feel” 
and expressed appreciation for the community’s land­
scape and plantings. However, the level of maintenance 
required to keep the village’s urban forest healthy 
and tidy discouraged respondents. Respondents com­
plained about maintenance costs, maintenance-related 
noise pollution, organic litter in gutters, and the lack of 
communication with the village’s maintenance depart­
ment. 
Riverside and Berwyn residents indicated an appre­
ciation for neighborhood open space and the preserva­
tion of natural areas. Residents welcomed tree-covered 
open space as a respite from the heavily urbanized areas 
surrounding Chicago, viewing such open space as a 













as become the symbol of America suburbia and Olm­
ted is often credited as its champion (Bormann et 
l., 1993). Since manicured lawns and gardens were 
ommon features of both communities, we considered 
hese biotic features to be constants in our experimental 
esign. 
.2. Community 
Both Riverside and Berwyn residents reported a 
umber of positive features about their communities, 
ncluding the aesthetics, layout, general atmosphere, 
nd proximity to Chicago. They also expressed neg­
tive feelings about the maintenance of street trees, 
oting the problems in pruning, leaf litter removal, 
nd general upkeep. Riverside residents provided very 
ositive feedback and were vocal on the topics of com­
unity aesthetics and layout. I sincerely appreciate the open areas that haven’t been 
onverted to ball fields and kiddy playgrounds” – River­
ide 
A welcome relief to the built landscape” – Berwyn 
The only negative comment on open space centered 
n fear that it could provide opportunities for criminal 
ctivity. 
Residents in both communities responded positively 
o the diversity of their communities’ homes, recog­
izing their historic relevance. They recognized and 
ppreciated specific architectural designs, such as those 
f Frank Lloyd Wright and Louis Sullivan. 
Residents of Berwyn and Riverside consistently 
anked the business/commercial environment low as 
 favorable attribute for their community. This result 
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is not surprising. Berwyn has a poorly defined cen­
tral business district and no traditional downtown area. 
Unattractive strip development dominates the city’s 
commercial areas. Riverside does have a traditional 
downtown area, anchored by the village hall, library, 
and commuter train station. However, the small, sur­
rounding business district cannot be called “thriving” 
or “vibrant”. 
5.3. Demographic variables 
Survey data suggest that the Riverside and Berwyn 
respondent groups are similar in terms of gender 
composition, household size, number of household 
residents, and length of residency in the community. 
Statistically significant differences between the two 
groups were found for age structure, level of education, 
home ownership, plans to remain in the community, 
and the person responsible for yard work. Differences 
in socio-demographic factors such as age and gender 
as well as length of residency do influence peoples’ 
perceptions of their residential environment (Carp and 
Carp, 1982; Fried, 1982; Francescato et al., 1989; 
Bonaiuto et al., 1999). 
On average, younger families live in Berwyn; they 
are less educated, and more mobile compared to the 
average for Riverside. At the risk of stereotyping, 
Berwyn can be characterized as a “blue collar” and 
middle-class community, while Riverside is a “white 














Olmsted’s and Vaux’s vision. The strength of the 
endorsement is best illustrated by their desire to remain 
in the community. In Riverside, 75% of the surveyed 
residents planned to remain in the village as long as pos­
sible. In Berwyn, only 45% of the respondents planned 
to stay as long as possible. 
Although differences in endorsements within and 
between communities by gender, age, presence of chil­
dren, education levels and income were apparent, and 
substantial differences in the abundance, composition, 
and structure of the urban forest occurred between 
the two adjacent communities, residents in both com­
munities ranked the presence of a green residential 
atmosphere as an important community attribute. There 
is a wide range of characters for the green residen­
tial atmosphere that are acceptable and pleasing. The 
small lots in Berwyn limited the presence of large 
mature trees, but residents valued their clipped shrubs, 
manicured lawns, small- and medium-sized ornamen­
tal trees, and small gardens and flowerbeds. In contrast, 
residents in Riverside valued their large shade trees, 
their open spaces, and the privacy created by vege­
tative screens (albeit often from the invasive species 
buckthorn). Clearly, residents in Riverside found the 
variation in the form and function characteristic of their 
landscape (produced by both human-made and natural 
capital) to be pleasing, thus contributing to their quality 
of life. 
Residents in both communities perceived having 




arge, residents in Riverside are content to stay put; 
eople in Berwyn see themselves as “on-the-way-up” 
he social and economic ladder. 
. Conclusions 
In Riverside during the late 1860s, Olmsted and 
aux created the archetype for the American suburb 
y attempting to create a pastoral feeling in an urban 
nvironment. Given its prominence in the American 
andscape, it is worthwhile revisiting Riverside and 
ts residents within the context of contemporary liv­
ng. The adjacent community of Berwyn, developed at 
bout the same time as Riverside, offers a contrast with 
ts more traditional and functional urban design. 
Residents of Riverside recognize and continue to 
alue the landscape features (Table 1) created through communities found this perceived proximity to nature 
as contributing to their sense of well being, satisfac­
tion, and comfort. Further, our results suggest that the 
physical, biological, and psychological values of trees 
and other perennial vegetation come in many forms and 
are realized in varied settings. 
The Riverside experience has been applied, and 
in some respects even amplified, in suburban devel­
opments throughout North America. Larger house 
are being built on larger lots at ever-increasing dis­
tances from the center of the city. As a result, small
increases in urban population create large increases 
in the urban footprint. The challenge remains for
urban planners and designers to create an appealing 
urban environment with “nature at the doorstep” under 
high-density living conditions. To meet this challenge,
we have as much to learn from Berwyn as River­
side. 
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When rethinking approaches to urban designing and 
planning, it is important to consider the larger con­
text in which we live (Hawken et al., 2003). Much of 
this context depends on the valuation placed by peo­
ple on both natural capital and human-made capital. 
Natural capital, however, is not perceived in terms of 
ethereal processes such as production of oxygen, main­
tenance of biological diversity, purification of water, or 
decomposition of organic wastes, but as attributes that 
characterize what we call the “green residential atmo­
sphere”. The composition and structure of the green 
environment in which we live provide a more palpable 
form of natural capital. 
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